feeling of "losing face" (e.g., compliance or respect from the other partner is reduced). When face is "lost," anger and shame may be provoked which, in turn, may lead to the perpetration of IPV (Chan, 2006) .
Predicting IPV Based on Risk Factors
There has been a growing interest in the prediction of future violence or recidivism of violence in intimate relationships (Bennett Cattaneo, 2007) . Various types of assessments have been developed to facilitate the communication and management of IPV risks among professionals, perpetrators, and victims. Clinical assessment, which is probably the most common approach to assess IPV risks (Campbell, Sharps, & Glass, 2001; Dutton & Kropp, 2000) , usually relies on the qualifications and experience of the professional to make an appropriate judgment of the risk level. In comparison, actuarial assessment, which is often developed using statistical methods, aims at predicting the IPV risks in both the relative and absolute sense, by comparing the perpetrator or the victim with a norm-based reference group and providing a reliable estimate of the probability of future violence (Kropp, 2004) . Perpetrators, victims, or sometimes professionals with brief limited training respond to each item in the assessment tool and a total score is obtained by summing the individually weighted item scores. Professionals then determine the level of IPV risk according to an objective guide with the risk categories separated by different cutoff scores without the need for professional discretion. Supporters of this actuarial approach argue that the shift of subjective professional judgment to a more objective form of decision making, which is primarily based on the self-report of perpetrators and victims, enhances the predictive accuracy (Buchanan, 2008; Dawes, Faust, & Meehl, 1989) . However, the structured professional approach integrates professional judgment and rational decision making. Risk assessment tools utilizing this approach often serve as a systematic but highly flexible checklist of risk factors for IPV. Professionals, instead of the perpetrators or victims of IPV, use their experience and training to rate or score each risk factor, decide which factors are more important and therefore are having a greater item weight in the individual case, and then determine the degree of risk based on the weighted ratings of the checklist. Examples of existing actuarial assessment tool include the revised Danger Assessment (DA; Campbell, Webster, & Glass, 2009) , the Spousal Assault Risk Assessment Guide (SARA; Kropp, Hart, Webster, & Eaves, 1995 , the Ontario Domestic Assault Risk Assessment (ODARA; Hilton et al., 2004) , and the Domestic Violence Screening Inventory (DVSI; Williams & Houghton, 2004) .
The Present Study
The major goal of the present study was to develop and validate an IPV risk assessment tool, which was named the Chinese Risk Assessment Tool for Perpetrators (CRAT-P), from a pool of potential risk factors covering information of both the perpetrators and victims of IPV within a general population. The present study undertook the development of this instrument with a representative sample of Chinese households in Hong Kong, intending to obtain a reliable and validated assessment tool for evaluating IPV risk in the Chinese population. The CRAT-P would be different from existing risk assessment tools, which mainly predict IPV risk with past violence experience, by the inclusion of personal, family, and cultural risk factors to evaluate future IPV risk. At present, almost all IPV risk assessment tools evaluate one's risk of future IPV recidivism by assessing one's IPV experience in the past Hilton et al., 2004; Kropp et al., 1995 Kropp et al., , 1999 Williams & Houghton, 2004) . The CRAT-P was designed to retrieve information other than one's history of IPV perpetration to assess IPV risk. This makes the CRAT-P a less sensitive instrument that may be effective in avoiding underreporting caused by social desirability.
Method Sample
Data were drawn from a representative population study carried out in Hong Kong in 2004. Valid quarters were randomly sampled from the Register of Quarters maintained by the Census and Statistics Department of the Government of Hong Kong. This was the most up-to-date and complete sampling frame available in Hong Kong. A stratified sample design was adopted, with the records in the Register of Quarters stratified by geographical area. Selection of sampling units using a systematic replicate sampling technique was used with fixed sampling intervals and non-repetitive random numbers. The use of replicated sampling facilitated the calculation of sampling errors and ensured that the required effective sample size would be met by adjusting the number of replicates used. A total of 5,049 adult participants were interviewed individually, representing a response rate of 70%. Non-participation encompassed both refusals to respond (20%) and a failure to contact potential participants (10%). All family members who met the study criteria during the study period were invited to participate. Eligible participants for the study were Chinese, were aged 16 or above, gave their written informed consent, were married or cohabitated, with or without children, and were Cantonese, Putonghua, or English-speaking. The couples in the same households were interviewed face-to-face individually by interviewers who were trained to conduct household research interviews. The procedures were approved by the ethics committee of the University of Hong Kong.
The data used in this analysis were a sub-sample from the household survey. All male participants with complete self-reports were selected, making it a sample of 2,225 records of Chinese men.
Measures
History of IPV perpetration. The Revised Conflict Tactics Scale (CTS2) was used to measure the prevalence of violence in terms of lifetime and preceding year. The CTS2 covers five aspects of spousal conflict: negotiation, physical assault, psychological aggression, physical injury, and sexual violence, with both satisfactory psychometric characteristics (Straus, Hamby, Boney-McCoy, & Sugarman, 1996) and high cross-cultural reliability (Straus, 2004) . The internal consistency reliability of the CTS2 scales is generally high, with an alpha coefficient ranging from .79 to .95 (Straus et al., 1996) . In terms of criterion validity, an increasing severity of tactics has been shown to correlate with the likelihood of increasing severity of injury (Coben, Forjuoh, & Gondolf, 1999) . The CTS2 was translated into Chinese by the first author and validated using Hong Kong data (Chan, 2004) . In this study, the Chinese translation of the CTS2 showed satisfactory reliability (α ranging from .88 to .96).
The subscales of physical assault and sexual violence were used in this study. Participants were asked whether they had perpetrated physical and/or sexual IPV in the year preceding the time that the interview was conducted. Any reported experience of physical and/or sexual IPV perpetration would be coded positive for the variable "IPV perpetration."
Personal and Relationship Profile (PRP).
The PRP, developed by Straus and colleagues (Straus et al., 1999) , is a self-report measure for clinical screening and research on family violence. PRP items are theoretically related to the etiology of IPV by measuring individual and relationship factors on 21 subscale items. Participants rate their agreement with each item on a scale of 1 (strongly disagree) to 4 (strongly agree), and items are summed to create subscale scores. Eleven PRP subscales were selected in the present study, and all items were translated and back translated into Chinese. Brief descriptions and the internal consistency reliability coefficients of the selected PRP subscales are shown in Table 1 .
In-law conflict. One question was used to measure the frequency of in-law conflict. The participants at the interview were asked the number of incidents of conflict with parents-in-law in the previous 12 months. The responses included never, once, twice, 3 to 5 times, 6 to 10 times, 11 to 20 times, 20 times or more, and none in the past 12 months, but it has happened before.
Childhood-witnessed parental violence. Participants were asked whether they had witnessed physical assault, psychological aggression, or inflicted injuries between their parents during their childhood. All items of the physical assault, psychological aggression, and injury scales of the CTS2 were listed for their reference. Participants who reported any of the violent acts between their parents were coded as having witnessed parental IPV. Face. The Acquisitive Face Orientation Scale is a locally validated 10-item selfreporting scale used to measure the concept of Chinese "face" in terms of the potential of an individual to highly value prestige, success, and others' respect.
The higher the score of the scale, the higher the importance of the face orientation on one's cognitions and behaviors. The reliability of the subscales was found to be satisfactory, with a Cronbach's alpha of .70 (H. Wang, 2002) . The participants were asked in the survey to indicate whether they agree or disagree that a statement described them, using the following response categories: strongly disagree, disagree, agree, and strongly agree. 
Self-esteem.
To measure the self-esteem of the participants, the Rosenberg SelfEsteem Scale (Rosenberg, 1965) , which is a 10-item Likert-type scale with items answered on a 4-point scale ranging from strongly agree to strongly disagree, was used. The scores for the 10 items are then summed; the higher the score, the higher the participant's self-esteem. The internal consistency reliability of the self-esteem scale in this study was .70.
Demographic characteristics. The demographic and socioeconomic characteristics of the participants, including their age, education level, work status and income, indebtedness (whether they were in debt), whether they had chronic illness, whether they had any disability, whether their partner was pregnant, whether they were new immigrants to Hong Kong, and whether they were receiving social security, were recorded.
Statistical Analyses
To develop a validated risk assessment tool, the split-half validation procedure was used to cross-examine the accuracy of the newly developed instrument. The sample was split randomly in two: one for identification of significant associated factors for IPV perpetration, the other for cross-validation. With the first half of the sample, separate univariate logistic regression analyses were used to find out the odds ratios (ORs) for the association between the experience of IPV perpetration and individual risk factors. All significantly associated factors were included in the subsequent multivariate stepwise backward logistic regression analysis, which would give the best set of predictors for IPV perpetration. This set of factors was then validated with the second half of the sample, and the sensitivity, specificity, and overall accuracy obtained for further comparison. In the present study, no interaction analyses are included.
To determine the optimal cutoff point, the rates of true positive, true negative, false positive, and false negative at different cutoff scores of the assessment tool were calculated. Because the problem arising from a false negative (i.e., the failure to detect a violent case) is serious, I adopted the approach that determines the optimal cutoff at which the ratio of false positive to false negative is greater than or equal to 10:1 (Berk, Kriegler, & Baek, 2006; Snider, Webster, O'Sullivan, & Campbell, 2009) .
A Receiver Operating Characteristic (ROC) curve was compiled. The ROC curve is a graph plotting sensitivity against 1-specificity, and thus, a graphical representation of the trade-off is made possible between the positive and negative predictive values at every possible cutoff. The accuracy of assessment tools is usually measured by the area under the receiver operating characteristic curve (AUC). The AUC ranges from 0.50 to 1, and a higher value indicates a greater effectiveness of the assessment tool. In the present study, all statistical analyses were done with SPSS 17. Table 2 shows a summary of the demographic characteristics and the preceding-year prevalence of IPV perpetration of the two split samples. In the present study, the preceding-year prevalence of physical and sexual IPV perpetration was 5.3% to 5.8% and 3.3% to 4.9%, respectively, which fell into the range of 1.1% to 54.0% as found in past research (Garcia-Moreno, Jansen, Ellsberg, Heise, & Watts, 2006; Zorrilla et al., 2010) . No significant difference was found in the demographic profile as well as the IPV prevalence rates between the two randomly split samples (all ps > .05).
Results

Sample Characteristics and IPV Victimization
Selecting Factors for the CRAT-P
A series of logistic regression analyses, each using a single risk factor as the predictor and the presence of preceding-year IPV perpetration as the dependent variable, were performed to identify risk factors with significant OR. Table 3 shows the ORs of all risk factors. All the 17 risk factors were found to have significant ORs (all ps < .05). The 17 significant risk factors were included in a multivariate stepwise logistic regression analysis, and the resulting model is shown in Table 4 . Before the regression analysis was performed, multicollinearity was checked among all risk factors to ensure they were not highly intercorrelated. All variance inflation factors (VIFs), which measure how much the variance of a coefficient is increased because of collinearity, were smaller than 2, which were lower than the generally accepted tolerance level of 10 (O'Brien, 2007) . Therefore, no multicollinearity problem was identified in the present study.
The final model yielded a non-significant result in the Hosmer-Lemeshow test (χ 2 = 9.38, p = .31), indicating an overall goodness-of-fit of the model for explaining the present data. Six factors were found to be significantly associated factors in the final regression model, including in-law conflict, domination, social desirability, face, criminal history, and experience of witnessing parental violence during childhood (all ps < .05; Nagelkerke R 2 = .19), and were used to form the CRAT-P. Note. Dependent variable = presence of preceding-year IPV (physical or sexual) as measured by CTS2. Nagelkerke R 2 of the final model = .19. IPV = intimate partner violence; CTS2 = Conflict Tactics Scale; CI = confidence interval; LL = log likelihood. *p < .05. **p < .01. ***p < .001.
Determination of the Optimal Cutoff Score
The point where sensitivity and specificity met was used as the optimal cutoff score for the CRAT-P. In this case, the optimal cutoff was found to be 7%. At this cutoff, the rate of false positives was 29.8%, while that of false negatives was 2.7%, giving a ratio of about 10:1, which fit the criterion set by previous studies (Berk et al., 2006; Snider et al., 2009 ). The sensitivity was found to be 69.2%, whereas the specificity was 67.3%. The positive predictive value, which is the percentage of correct predicted occurrence of the binary outcome of any IPV and the negative predictive value, which is the correct prediction of non-occurrence, were found to be 17.0% and 96.3%, correspondingly. The overall accuracy for the correct prediction of both occurrence and non-occurrence was 67.4%.
Validation of the CRAT-P
The six-factor CRAT-P was validated with the second half of the randomly split sample. Results showed that the rates of true positives, true negatives, false positives, and false negatives were 4.7%, 59.3%, 33.0%, and 2.9%, respectively. The sensitivity and specificity of the CRAT-P with the second half of the sample were 61.0% and 64.2%, respectively, and the CRAT-P had a positive predictive value of 12.4%, a negative predictive value of 95.3%, and an overall accuracy of 64.0%.
A maximum likelihood estimate of the ROC using the second half of the sample was also obtained. The AUC with the present data was 0.76 (95% confidence interval [CI] [0.70, 0.81]), which was significantly greater than 0.50 under the 45-degree reference line (p < .001).
Discussion
The present study developed a six-factor assessment tool-the CRAT-P-to evaluate the risk of a man in the Chinese population assaulting his female partner. Findings from the present data revealed the acceptable scores for the indicators such as sensitivities, specificities, and overall accuracies of the CRAT-P when applied to the representative population sample. When examined with the split-half validation procedure, the CRAT-P still achieved fair levels for the instrument indicators. Furthermore, the AUC of the CRAT-P with the present sample was 0.76, which was comparable with those of other existing risk assessment tools for violent recidivism, with the AUC ranging from 0.57 to 0.80 (Harris, Rice, & Cormier, 2002; Heckert & Gondolf, 2004; Hilton, Harris, Rice, Houghton, & Eke, 2008; Hilton et al., 2004; Williams & Houghton, 2004) .
Assessing IPV Risk Among the General Population
The present study was among the first to incorporate a large, representative sample of the general population to develop highly representative risk assessment tools for the evaluation of IPV risk in Chinese society. Most existing risk assessment tools, including the SARA and ODARA, aim at predicting the tendency of violent recidivism among known IPV perpetrators who have disclosed their previous IPV acts (Hilton et al., 2004; Kropp et al., 1995 Kropp et al., , 1999 Williams & Houghton, 2004) . While these tools are useful for addressing the demands for valid strategies to classify IPV cases and determine the risk of recidivism Crowell & Burgess, 1996; Kropp, 2008) , the need for a reliable but less sensitive instrument to assess risk of IPV among the general population should not be overlooked.
Developed with the use of IPV risk factors other than one's past history of IPV as associated factors, the CRAT-P may be an effective assessment tool for service providers in various settings, especially social services, to evaluate the risk of IPV among individuals who are or are not willing to disclose their past IPV perpetration experience. In particular, the CRAT-P evaluates the risk of IPV perpetration by assessing one's personality traits and past experience of in-law conflict and parental violence during childhood. This facilitates the risk assessment in cases with no previous IPV experience. Furthermore, the instrument was developed using a representative sample; it may be applied to adult Chinese for risk assessment.
Consistent with previous research, the present study resulted in a simple actuarial IPV risk assessment that can be used by frontline service providers without extensive knowledge of statistics and training for scoring and rating Hilton et al., 2004) . Obtaining the information required in our instrument (e.g., "face" and domination levels) does not require intensive professional training like other assessment tools usually do. With the use of self-reporting, the probability of any biased decisions made by professional judgment in the rating procedures may be minimized (Dawes et al., 1989) . In addition, the CRAT-P is an assessment tool of reasonable length. On average, it takes around 15 min to complete. As a result, the time and financial costs incurred by professional risk assessment may be reduced.
Limitations
The present study possesses certain limitations that need to be addressed in future research. Although the impact of bias in reporting was reduced by comparing the selfreport prevalence between matched couples, which found no gender difference in the reporting of IPV against women in the present study, we cannot reject the possibility of underreporting of IPV in the data. This is especially true when the present study used face-to-face interviews, which may lead to a decreased willingness to disclose sensitive issues. Future studies may reduce inaccurate reporting by including various sources of data such as criminal records and observation by professionals, or by using computer-based procedures that have been found to improve the detection of violence (Ahmad et al., 2009) . Prospective tracking of IPV incidents was infeasible in the present study because the limited resources did not allow the tracking of the large sample size. Future research may consider the use of longitudinal prospective design so that any IPV incidents and relevant data after the assessment and prediction can be tracked and used to validate the assessment tool.
Our findings may be interpreted as the higher the social desirability, the lower the report of IPV by the respondent; however, it is possible that perpetrators with high social desirability had not disclosed their violence and were therefore undetected in our study. Although this can be difficult to control for, future studies may conduct careful screening to identify potential perpetrators. One of the important and facilitative factors for perpetrators to disclose their violence is the use of a therapeutic context during the interview (Chan, 2009 ).
The present study only used static linear predictive relationships and did not include any interactions in the prediction of IPV. Previous findings have demonstrated potential interaction effects among the variables, for example, between age and psychopathy (Harris, Rice, & Cormier, 1991) and among stress, past partner abuse, and diathesis in youth (Sommer, Barnes, & Murray, 1992) . However, the present study did not include any interactive variable in the analyses. Future research may incorporate possible interactive variables into the statistical prediction and test whether the inclusion of interaction effects would improve the accuracy of the instrument.
Conclusion
The present study provides a further piece in the emerging body of evidence that supports the power of empirical methods in developing assessment tools for evaluating violence risk (Harris et al., 2002; Monahan, 1996; Williams & Grant, 2006) . The items selected following the empirical methods used in the present study could identify IPV perpetrators from non-perpetrators, and the CRAT-P developed was both systematic and easy to use. Although it has been argued that actuarial assessments generally have the shortcoming of inflexibility for context-specific judgments (Kropp, 2004 (Kropp, , 2008 , the present study provides evidence that the actuarial IPV risk assessment may provide a certain benefit by offering a simple but effective instrument for the evaluation of IPV risk without adding extra economic burden to service providers.
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